United States Patent o
Miltenburger et al.

111 Patent Number: 4,649,114
451 Date of Patent: Mar. 10, 1987

[54]

(73]

(73]

[21]

[22]

[63]

(30]

OXYGEN PERMEABLE MEMBRANE IN
FERMENTER FOR OXYGEN ENRICHMENT
OF BROTH

Inventors: Herbert G. Miltenburger, Darmstadt;
Sigfried Hessberg, Melsungen, both
of Fed. Rep. of Germany

Assignee: Intermedicat GmbH, Emmenbriicke,
Switzerland

Appl. No.: 446,644

Filed: Dec. 3, 1982

Related U.S. Application Data
Continuation of Ser. No. 185,668, Sep. 10, 1980.

Foreign Application Priority Data

Oct. 5, 1979 [DE] Fed. Rep. of Germany ....... 2940446

[51] Int, CL4 e C12N 5/00; C12N 5/02;
C12M 3/00; C12M 3/02; C12M 1/06; BO1D

13/00; BO1D 29/42; BO1D 29/48

[52] U.S.CL 435/240; 435/241;
435/284; 435/286; 435/315; 210/220;

210/321.1; 210/433.2; 210/497.1

[58] Field of Search ......... e 4357240, 241, 280, 284,

435/285, 286, 287, 313, 315, 2, 314; 422/48;
210/497.1, 433.2, 220, 150, 321.1, 322.2;
261/93, 122

[56] References Cited
U.S. PATENT DOCUMENTS

2,522,947 9/1950 Hatch et al. .oeeenrvevrnencen 435/314
3,850,748 11/1974 Cook et al. ...... .. 435/241
3,927,981 12/1975 Viannay et al. . ... 435/284
3,997,396 12/1976 Delente ........... ... 435/240
4,242,460 12/1980 Chick et al. ..... ... 435/284
4,259,449 3/1981 Katinger et al. .... ... 435/241
4,391,912 7/1983 Yoshida et al. ..... . 435/241
4,416,993 11/1983 McKeown .......... ... 435/313
4,537,860 8/1985 Tolbert et al. .coeerrvecreennee 435/313

FOREIGN PATENT DOCUMENTS
1530705 11/1978 United Kingdom .

OTHER PUBLICATIONS

Jakoby, W. B. & Pastan, I. H., “Cell Culture”, Methods
in Enzymology, vol. 58; Academic Press, 1979; pp.
450-455.

Primary Examiner—Thomas G. Wiseman

Assistant Examiner—Elizabeth C. Weimar

Attorney, Agent, or Firm—Marshall, O’Toole, Gerstein,
Murray & Bicknell

[57] ABSTRACT

The growth of animal cells in a fermenter is promoted
by enriching the liquid nutrient medium or broth with
oxygen diffused into the liquid through a permeable
membrane, such as one made of silicone rubber or poly-
tetrafluoroethylene (Teflon). Superior cell growth in
larger volumes is achieved by feeding in the oxygen in
this way instead of bubbling it in.
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